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ABSTRACT

This research aimed to study basic patterns of rice tillering for the efficiency and effectiveness
as well as significant morphological and physical traits of culms and panicles. The experimental was
conducted in Tambon Kham Rieng, Kantarawichai District, Maha Sarakham during June 2007 —
January 2008. The experiment was designed with completely randomized design (CRD) of 3 replication.
The treatments used in this study were 9 rice varieties consisting of 4 varieties of Oryza japonica L,
namely Koganebare, Koshihigare, Surugamochi and Akitatomachi; and 5 varieties of O. indica L.: RD 6,
RD 7, RD23, RD 25, and KDML 105. Findings of the study reveal the following:

Regarding patterns, all the 9 rice varieties show a correlation between node position of new
tillers and position of leaves on the same tiller which is known as synchronization pattern. In terms of
plant canopy or plant type, the O.japonica L. varieties have round- shaped canopy, and cylindrical
shape at panicle emergence stage, short narrow vertical leaf blades in acute angle with stems, and the
age of photosynthetic leaves is usually 15 - 30 days in average; while the O. indica L. varieties have
oval-shaped canopy and the width of the shape is 2/3 of the length. They have V- shaped canopy of
50-60 degrees at panicle emergence stage and long wide leaf blades with dropping tips, making obtuse
angle with stems, and the age of photosynthetic leaves is usually 12 -25 days. Regarding the
efficiency and effectiveness of tillering, the O. japonica L. varieties have a higher rate of tillering than
that of the O. indica L. Considering the stems of the rice varieties with unelongated internode, the
base of each tiller accounts significantly for the efficiency and effectiveness of tillering. The shape of
leaf sheath is significant in canopy formation. Stem lodging during panicle emergence and harvest
stage depends on the strength of the elongated internodes from the base to the middle part of each
tiller. Regarding panicle, this is part of the rice stem holding the rice inflorescence and its node has no
leaf sheaths and blades. The strength of each panicle can bear at least 300 g. of matured grains and
resist winds of 50 kelometer per hour.

Keywords : Tillering, Rice Canopy, Efficiency and Effectiveness of Tillering, Rice Stems,
Panicles., O. japonical L., O. indica L.
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Figure 1: The tillering pattern of Main culm
(M), Primary tillers (A),Secondary tillers (®),Tertiary
tillers (#®) of Koganebare, Koshihigari, Surugamochiand

Akitatomachi rice varieties (Non sensitivity to
photoperiods of O. japonica L.)

Figure 2 : The tillering pattern of Main culm (M),
Primary tillers (A),Secondary tillers (®),Tertiary tillers
(#) of RD7, RD23 and RD25 rice varieties (Non sensit
ivity to photoperiods of O. indica L.)
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Figure 3 : The tillering pattern of Main culm (M),
Primary tillers (A),Secondary tillers (®),Tertiary
tillers (®) of Khao Dawk Mali 105 (KDML 105) and RD

6 rice varieties (Non sensitivity to photoperiods of O.
indica L.)
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Picture 2 The canopy round and cylindrical shape
vertical view showed leaves phyllotaxis (LP) on 1/2 of
the 181, 2"d 3 and 4" photosynthetic leaves under
rolling leaves (RL) at booting to heading period of O.
Japonica L. Koganebare rice variety

Table 1 The leaves number of main culm and tillers from

seedling to harvesting stage of O. japonica L.and O. indica L.

leaves no. / tiller

M P S T
varieties

Non sensitivity to photoperiods of O japonica L.

Kog. 15.8a 7.8a 7.3a 5.1
Kos. 15.5a 8.9ab 8.0a 5.2
Sur. 15.1a 10.6b 8.5a 52
Aki. 16a 8.5ab 7.6a 52
average 15.6 9.0 78 52

Non sensitivity to photoperiods of O.indica L.

RD7 19.1b 14.1d 8.0a 6.1
RD23 17.8b [3.5¢d 8.7ab 53
RD25 16.7a 11.2¢ 8.2ab 48
average 17.9 13 83 5.4

sensitivity to photoperiods of O.indica L.

KDML105 20.4c 12¢ Ille 44
RD6 21.2¢ 14d 11.3¢
average 20.8 13.0 11.2 -
C.V. (%) 6.3 54 5.7
F'test *% *%F **

Note: 1. Values of each columm with the different letters differ
at 1% (**) levels (DMRT) 2. Main culm (M), primary tiller (P},

secondary tiller (S), and tertiary tiller (T)
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siladagasuas (Table 1 and 2) wwwsfiadionsldlu
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Ny 12-16 T

Picture 3 The tillering pattern of ovate shape by 1) top

view (A) as main culm (M) primary (P) secondary (S)
and tertiary (T) tillers and 2) vertical view (B and C)
within long (B) and width (C) distance at maximum

tillering stage of O. indica L. Khao Dawk

1.2 ‘gﬂLmumﬂmnnaﬁiL?]u1ﬂm1uan1w
wiaadaunwuan (Environmental Control) tflu
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and fertile productive tillers number per hill) (Table 2
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Picture 4: 1) The canopy ovate and V- shape top
view (A) showed elected (EL) and dropped (DL) leaf
blade zone

2) The canopy ovate and V- shape vertical
view by long (B) and width (C) distance at active
vegetative growth period and leaves phyllotaxis (LP) on
1/2 of the 15, 2™, 3 and 4" photosynthetic leaves
under rolling leaves (RL)

3) The half circle (HC) of leaf blade and
leaf blade angle(LA) of 3 photosynthetic leaves of O.
indica L. Khao Dawk Mali 105 (KDML 105) rice variety

dromeiuglailiagasusengn 0. Japonica L.
fiderfniniwnisaieuansgad 2 uaz 3 x1nfiga

Table

Table
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2 The tillering efficiency and effectiveness of O. japonica L.

and O. indica L.

o tiller no./hill productive tiller no./hill tiller length (cm)
varleties —— —
P S T total P S T total M P S T
Non sensitivity to photoperiods of Q. japonica L.
kog. 10.1be 19.4bc  34.6d 64.1c 10.10 19.4bc 19.9 50.4f 59.7a 56.9a 52.6a 322
kos. 6.3a 14.2b 17.3¢ 37.8a 6.3 14.2b 6.6 28.1c 72.3b 68.2b 55.0a 29.8
sur. 9.2bc  30.6d 32.1d 71.9f 9.2 30.6d 152 56.0g 70.7b 66.5b 52.8a 369
Aki. 8.6ab 22.3¢ 19.5¢ 50.4d 8.6 22.3¢ 13.3 45.2e 63.0a 63.0b 62.5ab 46.9
average 8.6 216 259 56.1 8.6 216 13.8 44.9 66.4 63.7 55.7 36.5
Non sensitivity to photoperiods of O. indica 1.
RD7 11.5 22.1c 6.1a 39.7¢ 115 22.1c 1.1 35.7d 108.6c 94.7¢ 69.1be 60.5
RD23 8.2ab 17.2ab 12.3b 37.7¢ 82 17.2de 7.8 34.2d 119.0d 104.9d 76.6¢ 55.1
RD25 9.4bc 17.4bc 12.0b 38.8¢c 9.4 17.4be 6.2 34.0d 55.1 92.6¢ 68.7bc 47.0
average 9.7 18.9 10.1 38.7 9.7 18.9 5 34.6 1113 97.4 71.5 54.2
sensitivity to photoperiods of O.indica L.
KDML105 113 3.2a 2.1a 16.6b 113 3.2a 14.5b 186.7¢ 180.3f 149.0e 19.3
RD6 9.4 2.5 2.0a 13.9a 9.4 2.5a 10.9a 180.7¢ 151.3¢ 122.0d
average 10.5 2.9 2.05 18.1 10.5 2.9 14.5 183.7 165.8 1355
CV. (%) 4.1 52 9.7 82 4.1 5.2 7.3 4.2 33 7.6
F-test ns *¥ L] ok ns £33 Rk L] Rk *

Note:Values of each column with the different letters at 5% (*¥) and 1% (**) levels (DMRT)

3 The internodes properties of main culm and tillers at harvesting stage

of O. japonica L. and

O. indica L.
internode number / tiller
o M p S
varieties
E U total E U total E U total E
Non sensitivity to photoperiods of O. japonica L.
Kog. 6.2a 9.6 15.8a 4.6ab 32a 7.8a 4.7abe 26 7.3a 4
Kos. 6.1a 9.4 15.5a 4.8b 4.1b 8.9ab 4.5 3.5 8.0a 42
Sur. 5.4a 9.7 15.1a 4.2a 6.4d 10.6b 4.6ab 3.9 8.5a 3.8
Aki. 5.6a 10.4 16.0a 4.3ab 4.2b 8.5ab 42a 34 7.6a 3.8
average 5.8 9.8 15.6 4.5 4.5 9.0 4.5 34 7.8 4
Non sensitivity to photoperiods of O.indica L.
RD7 8.2b 10.9 19.1b 6.1c 8.1f 14.1d 5.2¢d 2.8 8.0a 4.6
RD23 7.4b 10.4 17.8b 6.1c 7.4¢ 13.5¢cd 5.4d 33 8.7b 3.9
RD25 6.1a 10.6 16.7a 6.2¢ 5.0¢ 11.2¢ 5.1bed 31 8.2ab 48
average 72 10.6 17.9 6.1 6.8 13.0 5.2 3.1 8.3 44
sensitivity to photoperiods of O. indica L.
KDML105 9.1¢c 11.3 20.4c¢ 8.6d 3.4a 12.0¢ 7.7¢ 3.4 1l.le 4.4
RD6 9.6¢ 11.6 21.2¢ 8.9d S.lc 14.0d 8.0¢ 33 11.3c
average 94 11.5 20.8 8.8 4.3 13.0 7.9 34 11.2
C.V. (%) 6.3 6.9 6.3 53 6.1 54 5.7 5.7 57
F-test * ns o *% *% ok * ns *

2. Elongated internode (E) and unelongated internode (U

Note: 1. Values of each columm with the different letters differ at 5% (*) and 1% (**) levels (DMRT)
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Picture 5 The fertile and nonfertile tillers (main culm,
M; primary, P; secondary, S and tertiary, T; tillers) of

O. japonica L. koganebare rice variety

Picture 6 The fertile and nonfertile tillers of O. indica L.

RD23 rice variety
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Picture 8 1) The Morphology and Physical of rachis
axis(Ra), primary (Pr), secondary (Se) rachis branches
and fertile spikelets (FS) on panicle

2) The narrow (A,B) and width (C) rachis
axis groove

3) Two (Tw) and short internode group (Si)
primary rachis branches junction of O. indica L. RD23

rice variety
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Picture 9 The fertile and nonfertile spikelets on primary
(Pr) and secondary (Se) rachis branches of panicle of
main culm (M), primary (P), secondary (S)and tertiary
(T) tiller of O. indlica L. RD23 rice variety
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Table 4 The spikelets number on the panicle rachis branches of O. japonica L. and O. indica L.

total spikelet no./ panicle

M P S T
varieties
Pr Se total Pr Se Pr Se total Pr Se total
Non sensitivity to photoperiods of O. japonica L.
Kog. 22.4a 8.la 30.5 21.7a 9.6a 25.3ab 13.3b 38.6 19.9 53 252

KO0s. 31.3b 353c 66.6 242a  25.5c¢
Sur. 33.2b 16.5b 49.7 22.2a 17.3b
Aki. 624d  12.6ab 750 354b  37.6d
average 373 18.1 55.5 25.9 22.5
Non sensitivity to photoperiods of O. indica L.
RD7 86.2f  63.1d 1493  782d  55.6e
RD23 84.lef  100.2f 1843 69.6¢ 70.1f
RD25 50.6c  77.le 127.7  37.1b  24.2bc
average 73.7 80 153.8 61.6 50
sensitivity to photoperiods of O. indica L.
KDML105 77.6e 58.1d 135.7 67.0c 88.3g
RD6 794cf 1543g 2337  69.2c  108.3h
average 78.5 106.2 184.7 68.1 98.3

CV.(%) 7.1 6.4 - 9.2 6.4

F- test Kk #k - Hk *k

27.3ab  14.5b 41.8 155 2.8 183
19.5a 6.4a 259 17.9 4.9 22.8
28.8b 16.3b 45.1 238 8.9 327

25.2 12.6 37.9 19.3 5.5 248

133.8  59.5¢ 6.8a 66.3 12.1 41.5 53.6

139.7 80.3d  45.2d 1255 56.1 15 71.1

3096 223c 532 20.6 4 24.6

111.6 56.9 24.8 81.7 29.6 20.2 49.8

1553 60.3c 56.7e 117.0 248 5 29.8
177.5 61.0c 62.7¢ 1237 - - -

166.4 60.7 §9.7 120.4 - - -

6.3 6.9 - - - -

*ok - - -

Note : Values of each column with the different letters differ at 1% (**) levels ( DMRT )
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Table 5 The rachis branches properties at harvesting stage of O. japonica L.

Table 6 The spikelet number on primary and secondary rachis branches of
L. and O. indica L.

and O. indica L.

Rachis branches no. / panicle

M P

varieties
Pr Se Pr Se Pr

Se

Pr

Se

Non sensitivity to photoperiods of O. japonica L.

KOg. 5.7a 2.7a 5.2a 4.3a 5.5ab
KO0s. 7.0a 9.7¢ 5.3a 8.3bc 5.4ab
Sur. 6.7a 6.3b 6.2a 6.3ab 4.7a
Aki. 6.3a 5.3ab 8.0b 11.6¢ 5.5ab
average 6.4 6 6.2 7.6 53

Non sensitivity to photoperiods of O. indica L.

RD7 13.3bc 11.7¢ 12.6¢ 17.0d 10.6¢
RD23 15.0¢ 29.3e 13.4d 20.2d 11.0¢
RD25 13.0b 5.7b 8.9b 8.5bc 7.5b

average 13.8 15.6 11.6 15.2 9.7

sensitivity to photoperiods of O. indica L.

KDML105 14.3ab 18.0d 11.4c 25.8e 11.8¢c

RD6 17.0d 44.0f 15.2¢ 31.7f 12.7¢
average 15.7 31 13.3 28.8 12.3
CV(%) 8.9 19.7 9.4 14.5 4.9

F - test ok sk ok ok *

5.0a

5.4a

4.5a

5.5a

5.1

14.0bc

19.6¢

7.7ab

12.9

17.5¢

20.0c

18.8

21.2

sk

4.6

3.6

4.3

5.1

4.4

12.0

8.3

4.8

8.4

58

23

2.1

3.6

23

12.8

4.8

6.3

Note : 1. Values of each columm with the different differ at 5% (*) and 1% (**) levels (DMRT)

2. Primary rachis branch (Pr) and secondary rachis branch (Se)

rice panicle of O. japonica

spikelet no./ branch

Varieties
Pr Se Pr Se Pr

Se

Pr

Se

Non sensitivity to photoperiods of O. japonica L.

Kog. 3.9a 4.2 2.7 2.2 4.6
Kos. 4.5b 4.6 29 3.1 5.1
Sur. 4.9bc 3.6 2.5 2.7 4.1
Aki. 9.9f 4.4 23 32 52
average 5.8 4.2 2.6 2.8 4.8

Non sensitivity to photoperiods of Q. indica L.

RD7 6.5¢ 33 62 33 5.6
RD23 5.6d 3.4 52 35 7.3
RD25 3.9a 3.0 42 2.8 4.1
average 5.3 3.2 52 3.2 5.7

sensitivity to photoperiods of O. indica L.

KDML105 5.4¢cd 3.2 5.9 3.4 5.1
RD6 4.7b 3.5 4.5 3.4 4.8
average 5 33 52 34 4.9
C.V (%) 4.8 6.7 5.1 4.6 4.8
F-test * ns ns ns ns

2.7

2.7

2.5

0.5

2.7
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Note : Values of each column with the different letters differ at 5% (*) levels (DMRT)
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TS = (Pr1 x SPrl) + (Prx SPIZ)

TS = Total spikelet number

Pr1 = Primary rachis branch number per panicle

Pr2 = Secondary rachis branch number per
panicle

SPr1 = Average spikelet number on primary rachis
branch

SPr2 = Average spikelet number on secondary

rachis branch
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